The action of epidermal growth factor on the human duodenal mucosa has been studied by estimating the crypt cell production rate in cultured explants, using a stathmokinetic technique with crypt microdissection. The addition of epidermal growth factor (400 ng/ml) to paired explants from five patients caused an almost fivefold increase in the crypt cell production rate, showing that epidermal growth factor has a trophic action on the human duodenal mucosa in vitro.
Epidermal growth factor, a polypeptide containing 53 amino acids, was first isolated from male mouse submaxillary glands and human urine.' In the small intestine, it is secreted directly into the lumen by Brunner's glands and it is also present in salivary and biliary secretions, colostrum, and breast milk. Epidermal growth factor has biological effects throughout the gastrointestinal tract, including the stimulation of ornithine decarboxylase and DNA synthesis,2" the cytoprotection of the gastric mucosa,' and the inhibition of gastric secretion.6 Epidermal growth factor stimulates the maturation and proliferation of the stomach and small intestine in fetal and neonatal animals7 and has trophic effects on other parts of the gastrointestinal tract in mature animals in vivo and in vitro."- '5 In this investigation, the action of mouse epidermal growth factor on the crypt cell production rate has been studied in cultured explants of human duodenal mucosa, using a stathmokinetic technique with crypt microdissection. 16 Methods the morphological integrity of small intestinal explants for up to 25 hours in vitro (Fig 1) 
Results
Histological sections of the duodenal mucosa from all five patients were initially normal by light microscopy. After 25 hours of culture, the appearances were characterised by shortening of some villi with good preservation of the superficial epithelial cells (Fig 1) 
Discussion
In this study, the addition of mouse epidermal growth factor to cultured explants of the normal human duodenum from five patients caused an almost fivefold increase in the crypt cell production rate compared with that of paired controls (p<0025). Previous studies have shown that the trophic effect of epidermal growth factor on rat colonic mucosa in organ culture was more pronounced in the presence of serum,'7 suggesting an interaction between epidermal and additional growth factors in serum. As duodenal explants in this study were cultured in a serum free medium, the raised crypt cell production rate was more probably the result of the specific action of epidermal growth factor. Brunner's glands in the human duodenal mucosa are also a rich source of immunoreactive epidermal growth factor,'8 and the possibility that endogenous epidermal growth factor could have influenced the crypt cell production rate in both the control and test mucosal biopsy samples cannot be excluded. The actual concentration of epidermal growth factor at the cell surface in the duodenal mucosa in vivo is difficult to estimate and the dose used in the present study (400 ng/ml) was similar to that found in human colostrum (20-438 ng/ml) and mature milk (20-110 ng/ml), and to doses used in previous in vitro culture experiments.2223 The first interaction between epidermal growth factor and the duodenal mucosa usually occurs after binding to specific receptors on the enterocytes,' 2' suggesting an important role for this polypeptide in maintaining gastrointestinal homeostasis. Parenteral administration of epidermal growth factor to suckling rodents stimulates intestinal growth and maturation,478 but similar experiments on adult animals have given equivocal results.3 I'll Intestinal epithelial cell proliferation and growth also occur in a dose dependant manner after the intravenous (but not intragastric) administration of recombinant Purogastrone-human epidermal growth factor to parenterally fed adult rats, suggesting a systemic rather than an intraluminal mechanism of action. '5 In other studies, however, the intraluminal administration of epidermal growth factor also had a trophic effect on the duodenal mucosa of adult rats in vivo," '3 and further investiga- |Control, n=5, y=-0.06+1.2x oTest +EGF, n=5, y=0.7+5.8x 17 
